Objective: to evaluate the prevalence of nasal colonization with Staphylococcus aureus (SA) in active, independent community seniors and old people in a nursing home. Design: cross-sectional brief questionnaire and screening culture of anterior nares specimens from 165 elders at a community centre and cross-sectional data from a recent survey in a nursing home. Results: the prevalence of SA colonization in community seniors (27%) was similar to that in the nursing home (29%). The proportion of SA isolates that were methicillin-resistant was much lower in the community seniors (2.3%) than in the nursing-home residents (31%). There was less antibiotic resistance in those living at home. Conclusion: in community seniors the prevalence of SA colonization was similar to that in nursing-home residents, but the prevalence of methicillin-resistant SA was lower. Susceptibility patterns of antibiotics tested against the SA showed less resistance than isolates from nursing-home patients.
Introduction
Staphylococcus aureus (SA) is an important cause of nosocomial infection [1] . Nasal carriers of SA have a higher nosocomial wound infection rate than patients who are not carriers [2] . Penicillinase-producing strains of SA are becoming more common [3] . In the 1960s, within 2 years of the introduction of semisynthetic penicillinase-resistant penicillins, SA resistant to methicillin (methicillin-resistant SA; MRSA) were seen [4] . Since then, the prevalence rate of MRSA has continued to increase and in 1989, 96% of American hospitals had patients with MRSA [5] . In 1990, about one-quarter of all nosocomial SA were MRSA [6] .
MRSA-colonized patients develop more infections with SA than non-carriers [2] . MRSA infections can be serious [7] , especially in older debilitated individuals [8] . Outbreaks of MRSA infection and colonization occur in acute hospitals and nursing homes [2, 9, 10] .
To provide baseline information on SA and MRSA colonization, we have evaluated the prevalence of nasal colonization with SA and MRSA in active, independent older people living at home compared this with results from a nursing home.
Methods

Study location and population
The community healthy seniors came from a community senior centre in Orange County, CA, USA. Attendees were mobile and mainly middle-class. They were asked whether they had taken antibiotics on that day or within the past 6 months, had been hospitalized in the last 6 months or had any chronic illness. Nasal specimens were taken using a sterile cotton swab, placed in standard commercial holding media and kept at 4ЊC until plated within 1-3 h. A total of 165 seniors was surveyed, 111 (67%) of whom were women. Ninety-six subjects (59%) had medical conditions. Of these, 37 (23%) had heart problems, 24 (15%) skin problems and 19 (12%) hypertension.
For comparison, we studied residents of a 149-bed private nursing home, also in Orange County. Patient information was collected from medical charts or by interviewing the nurses. Nasal cultures were collected in the same way as in the community group. Nasal colonization data for patients in this home was from the last cross-sectional surveillance done as part of a larger longitudinal study of total colonization, which included paired specimens with nasal and rectal sampling [11] . This report presents nasal colonization data only.
Microbiological methods
Nasal swabs were plated on mannitol salt agar media to screen for SA. Suspected isolates of SA were confirmed by gram stain, catalase tests and tube coagulase tests. Susceptibilities of all isolates of SA were confirmed by standardized disc-diffusion procedures in MuellerHinton agar plates. Zone diameters were measured after 24 h incubation at 34-35ЊC [12] . Isolates were confirmed as MRSA and ciprofloxacin-resistant SA when 1 mg oxacillin and 5 mg ciprofloxacin disc produced zones of <10 mm and <15 mm respectively.
Data analysis
Colonization prevalence was calculated as the number of patients colonized per 100 specimens or per 100 patients screened. Data were compared by x 2 or Fisher's exact tests where appropriate. A P-value of <0.05 was considered significant. Data analyses were performed using a software computer program (Centres for Disease Control, Atlanta, GA, USA).
Results
Colonization prevalence
Of the seniors surveyed at the community centre, nasal colonization with SA was detected in 44 (27%), only one of whom had an MRSA phenotype. This MRSA isolate was also ciprofloxacin-resistant.
Of the 134 nursing-home patients, SA was found in 39 (29%). Twelve of these (31%) were MRSApositive, a significantly higher prevalence than in community seniors (2.3%, P = 0.0004; Table 1 ). Ninety percent of MRSA strains from the nursing home were ciprofloxacin-resistant.
Antibiotic usage
Eleven (6.7%) of the community subjects were taking antibiotics at the time of survey; 34 (21%) had been treated with antibiotics in the past 6 months. Altogether, 45 (27%) had taken antibiotics within 6 months. Ninety percent of the seniors did not know the names of the antibiotics that they took. Those who were colonized with SA had less exposure to antibiotics than those who were not colonized [7/44 (16%) versus 39/121 (32%), P = 0.04]. The only person in the community who carried MRSA, which was also ciprofloxacin-resistant, was not treated with antibiotics, but had been in hospital within the past 6 months. One of the two people who carried a SA strain with the methicillin-susceptible, ciprofloxacin-resistant phenotype had been treated with ciprofloxacin; the other had not been treated recently with antibiotics.
Among the nursing-home patients, 32 (24%) had received antibiotics within 6 months. This was similar to the proportion of community seniors who had received antibiotics. The most commonly used antibiotics, making up 21% of prescriptions, were the quinolones ciprofloxacin (19%) and norfloxacin (3%). The next most common were trimethoprimsulphamethoxazole (16%) and the cephalosporins (8.9%). More SA-colonized patients had previously received antibiotics than those who were not colonized (33% versus 20%), but this difference was not significant. Although more SA-colonized nursing-home patients had had antibiotics in the last 6 months than the SA-colonized community seniors (33% versus 16%, P = 0.06), this did not reach statistical significance.
Antibiotic susceptibility
SA isolates from community subjects showed less resistance to methicillin (oxacillin), erythromycin, clindamycin, ciprofloxacin and tetracycline than isolates from nursing-home patients. An exception, however was trimethoprim-sulphamethoxazole, to which there was more resistance in isolates from community seniors. No vancomycin-resistant strain was isolated from either group.
Discussion
In US and Canadian hospital surveys, 41% [13] and 62% [14] of MRSA infections were present on admission. Although many of these subjects had prior risk factors, Layton et al. found that 8% did not [13] . In Ireland, a survey of all microbiology laboratories over a 2-week period showed a period prevalence of MRSA of 16.5 (20) 12 (9) 39 (29) MS, methicillin-susceptible; MR, methicillin-resistant per 1000 patients discharged [15] . Men aged 65 and older had the highest rate (50/1000 discharged). In surveys of nursing homes, Mulhansen et al. [16] reported point prevalences of nasal colonization for SA (methicillin-resistant and susceptible) of 40% at a Veteran Affairs nursing home and 33.1% in a community nursing home; for MRSA the prevalences were 27.3% and 8.1% respectively. Thomas et al. [17] found the prevalence of nasal and wound colonization with MRSA to be 9.1% and Hsu et al. [18] found a nasal prevalence of 24.4% for SA and 8.7% for MRSA. In our study of nasal colonization, carried out at a time when there was no epidemic of MRSA, the point prevalences in the nursing-home group were 29% for SA and 9% for MRSA. These confirm the findings from the other studies of long-term care facilities. Ours appears to be the first study which has also looked at communityindependent seniors. Thus, our finding that, although this group had a similar prevalence of SA colonization, there was much less antibiotic resistance.
Community seniors persistently colonized with SA or MRSA present three potential hazards. First, they may spread MRSA to others. Secondly, when they are admitted to hospital or nursing home, they. may be the source of MRSA spread and, thirdly, the colonized senior may suffer a higher rate of infection should they require hospitalization or surgery.
Community seniors with illnesses which limited mobility might theoretically have carried a higher rate of colonization, but were not included in the survey because they could not participate in group activities. Furthermore, we only sampled nares; the true prevalence in overall senior community may be higher because our studies in nursing-home patients indicate that some 15% of carriers may be missed by nares examination alone [11] . To determine the overall prevalence in the community, a wider cross-sectional studies is required and longitudinal studies are required to assess whether SA or MRSA colonization is transient or persistent.
Antibiotic therapy in the community group may have coincidentally eliminated some SA colonization. However, of all antibiotics tested, colonizing isolates of SA among community seniors were significantly less susceptible to trimethoprim-sulphamethoxazole than those of nursing-home isolates; unfortunately details of antibiotics used for the community seniors were not available for us to estimate whether this trend was associated with the common use of trimethoprimsulphamethoxazole in the community as a first-line drug. Nevertheless, this information might aid in the choice of antibiotics, especially for patients with previous trimethoprim-sulphamethoxazole treatment.
Key points
• The prevalence of Staphylococcus aureus colonization of the anterior nares is similar in active older people attending a day centre and residents of a nursing home.
• Antibiotic resistance was lower in the community subjects: 31% of colonizations in the nursing home and only one of those in the community group were methicillin-resistant.
• Whereas spread of Staphylococcus aureus in hospitals is well documented, there is no evidence of widespread transfer of colonization in the community.
